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In recent yeas, a growing number of investigations on
passvity of Fe and Fe base dloys using modern in situ
techniques such as g/nchrotron besed X ray absorption
nea edge structure (XANES) has been caried ou [eg.,
ref. (1-9)]. The XANES method alows to cary ou the
experiments in situ and hence monitor eledrochemica
readions as they are occurring, Using thin film samples,
information onthe valency of the dement studied as well
as on eventual dislution (material losg can be obtained.
Therefore, mechanistic information on eledrochemicd
readions of pasdve films has been obkained. This
technique, however, suffers from the ladk of depth-
resolved information, i.e, the information colleded
represents the average behavior of the whale thin film
sample (of the volume the X-ray beam passs). As aresult
from this, the sensitivity to deted the presence of minor
congtituentsin the surfacefilmsis limited.

In the present work, therefore, information colleded in
previous in situ studies is completed by carying ou
surface aalyticd experiments, in order to refine or verify
models suggested for the readions mecdhanisms of native
and artificial passve films. Of a spedd interest is to
further elucidate the influence of solution chemistry on
the nature of the passve film on Fe and Fe-Cr alloys, and
resulting stability of the films against reductive and
oxidative dislution.

Previous XANES studies on the dedrochemicd
behavior of Fe and thin, sputter-deposited films of FeoO3

in baate buffer (pH 8.4, phosphate buffer (pH 8.4) andin
0.1 M NaOH reveded that the readions taking dace
during reduction d the passve film on iron are
significantly different for al three éedrolytes. In baate
buffer (pH 8.4), reduction leads to a complete dissolution
of the pasdve film. In akaline solution, no dsslution
takes place but, instead, the passve film is converted into
a lower-valent oxide/hydroxide film during reduction.
Similarly, in phophate buffer (pH 8.4), there is no
disolution in adired step to low cathodc patentias, but
the resulting reduction product is metalic iron. In an
alkaline phosphate-containing solution, conversion into
metalli ¢ iron, Fe(0), is posshle in a dired reduction step
to pdential in the stability region o Fe(0); at intermediate
potentials, a ferrous layer is formed in the reduction
readion. The presence of phosphate spedes in the
eledrolyte enables the further reduction o this ferrous
layer into Fe(0) at lower patentids. In pue NaOH
solution, the presence of Fe(OH)2 on the surfacehinders

further reduction even at very low cahodc potentials.
The origin and detaled medhanism of the different
reduction kehavior in the various ®lutions, however,
coud na be resolved in the XANES investigations.
Dired chemicd information onthe presence/absence of
different eledrolyte constituents in the surfacefilms may
be aleto clarify this question further.

Another topic of interest is the behavior of Fe during
adive/passve-transition. In contrast to the behavior in
alkaline solution, where no dsolution takes place
independent of the patential, in the phosphate buffer (pH

8.4), disolution cccurs in the potential range of the
adive/pasdve-trangition. In this potentia region,
disolution is sgnificantly slower in the phosphate buffer
as compared with baate buffer. The nature of corrosion
films formed onFe in phaphate-containing solutions has
been studied previoudy - this gstem has been o a
considerable interest, since phosphates are cmmonly
used as corrosion inhibitors for iron (10-14). The results
of the previous gudies are in goodagreaement in showing
that the films formed in phophate-containing solutions
on Fe ontain phophate-spedes. The detailed
composition d the films, however, depends on
passvation condtions, and hlence cana be ealy
compared with other experiments for instance in baate
buffer solution. Therefore, the previous data caina be
diredly used to explain the spedfic role of anions in the
behavior of passveiron.
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